INTRODUCTION
India is growing fast. Economic reforms and policies have already unleashed investment and growth is offering its citizens rich opportunities. Although the Indian economy has been resilient so far, the key issue now is how to sustain this momentum. Turning around its cities and releasing their dynamism will be critical to India's future economic growth.
Unlike many countries that are grappling with aging populations and rising dependency ratios, India has a young and rapidly growing population -a potential demographic dividend. A study conducted by McKinsey Global Institute claims that cities could generate 70% of net new jobs created to 2030, produce more than 70% of Indian GDP, and drive a near 4x increase in per-capita incomes across the nation. 1  5 times -India's GDP is expected to increase by 2030  590 million people will be living in cities  270 million net increase in working-age population  70% of net new employment would be generated in cities  91 million urban households would be middle class, up from 22 million people today  68 cities will fall in the million+ category, up from 53 today  $1.2 trillion investment is required to meet the projected demand of Indian cities  30 rural dwellers, shift to cities every minute  800 million m 2 of residential & commercial space needs to be built  1/3 rd of the urban population will face the affordable housing challenge by 2025  7400 KMs of metros & subways need to be constructed, 20 times the capacity added in last decade
Urbanisation is now commonly regarded as one of the most important social processes and has enormous impact on the environment at local, regional and global scales. It is now widely acknowledged that the impact of urbanisation will continue to bring about major global and local changes in economic, environmental and social arenas.
Around the world, sustainable development has become a top policy discussion as countries struggle to maintain or enhance economic growth without compromising the future. The issue is most pressing in India and China, where resource use and environmental quality are already raising grave concerns. Fortunately, national and local leaders have responded to the challenge by making sustainable development a high priority.
Sustainable development, economic growth that improves the lives of the people without exhausting the environment or other resources, is especially critical in developing countries, where mass urbanization is taking place at a time when man's impact on the environment has reached a critical juncture. Because of the exceptional growth rates they are witnessing, cities in the developing world are the focal point of this struggle for sustainable growth.
The main aim in this study is to investigate if the present pattern of urban development in India in the creation of mega cities is sustainable. This is proposed to be done by performing an indicatorbased evaluation of 15 most populous cities of India against international benchmarks and for the purpose we chose Copenhagen, honoured as the Most Sustainable City of the World.
Using a new metric, the Urban Sustainability Index, we've found mixed results for this nascent effort. While India's current model of urban growth does not meet global benchmarks for sustainability, but there are positive examples of sustainable development that could be copied elsewhere in India. Without doubt, most cities in India lag those in developed countries across most measures of sustainability, though many are showing positive trends and are trying to improve.
A Tale of 100 Smart Cities
The new Government's agenda is to build 100 Smart Cities in India. It is a monstrous ambition that is fast becoming a social and economic imperative as at least 50 per cent of Indians are set to live in urban areas by 2050, as against just 32 per cent today. India must provide for these 814 million people in cities with minimum disruption and least chaos. The existing cities have failed to do so for lack of focus or planning. Rs.40 L Cr of investments required to build basic infrastructure, including transport, water and sanitation, in all urban areas, including 500 cities and smart cities. 
OBJECTIVE
The objectives of the study are:
a. Creating an urban sustainability index covering all the relevant sectors of a typical city. b. Establishing a benchmark indicator base from a benchmark city. c. Develop a database for the 15 cities selected for the study using similar methodology. d. Comparing and evaluating the indicators with benchmark indicators using gap analysis approach. e. Comparing the cities among themselves and with the benchmark city.
The remainder of this report will look in more detail at the components of the Urban Sustainability Index. In this context the social, economic, physical and environmental subsystems of an urban system will be studied and analyzed. Reddy and Balanchandra [7] Benchmarking Urban Sustainability -A Composite Index for Mumbai and Bangalore, the study involving Mumbai and Bangalore and three other megacities for comparison demonstrates the value of benchmarking and provides a better understanding of the practical and data-related aspects of benchmarking cities for sustainability. The study demonstrates the value of these comparisons in the context of four dimensionseconomic, environmental, social and governance. Measuring the sustainability of urban regions poses many challenges. It must be noted that the selection of indicators should be done with the clear understanding of the needs where these are going to be applied. Sustainability issues are inherently interconnected, and any approach that needs implementation requires the administration to think across various sectors, viz., housing, transportation, education and workforce, and energy policy and act collaboratively to construct feasible sustainability plans.
The Urban Sustainability Index: A New Tool for Measuring China's Cities, Analysis using the Urban Sustainability Index and subsequent field visits has shown that some Chinese cities are making clear strides toward sustainable development. Their success is based not only on execution capabilities, but on an unwavering focus on industrial restructuring, designing sensible transit systems and green space, pushing improvements through standards, monitoring and pricing, and exploring ways to make industries more resource efficient. The best performing cities displayed a clear, longstanding commitment to achieve their sustainable 'vision'. However, no deterministic relationship between economic growth and performance on our Index, our research exposed an unmistakable opportunity for other cities in China to learn from the practices of their betterperforming peers.
World Bank [8] Urbanisation beyond Municipal Boundaries: Nurturing metropolitan economies and connecting peri-urban areas in India, India's policy makers may want to pay immediate attention to three priority areas as they try to harness economic efficiency and manage spatial equity associated with urbanization. First, to enhance productivity, invest in the institutional and information foundations to enable land and housing markets to function efficiently, while deregulating the intensity of land use in urban areas. Second, to improve liveability, rationalize the rules of the game for delivering and expanding infrastructure services, such that providers can recover costs yet reach out to poorer neighbourhoods and peripheral areas.
Third, for better mobility, invest in improving connectivity between metropolitan cores and their peripheries, as these are the areas that will attract the bulk of people and businesses over the medium term.
Land policy, infrastructure services, and connectivity-integrated improvements in this triad can help India reap dividends from improved spatial equity and greater economic efficiency that comes with urbanization.
METHODOLOGY

Measuring Sustainability
The Urban Sustainability Index was created to fill a gap in current analysis of sustainable development. In recent years, there have been many efforts designed to compare economic growth and environmental sustainability. 3 Little work is available to measure the sustainability of developing country cities, where the challenge is most acute. In Urban Sustainability Index an attempt is made to address this gap. Selected indicators are worked upon that are more readily available in developing economies and more relevant. For example, the index looks at basic needs such as water availability, which varies widely in developing countries, but would be near universal in developed economies.
The Urban Sustainability IndexScope
The Urban Sustainability Index (USI) is designed to measure relative performance over time of Indian cities across a common set of sustainability categories. A comprehensive 4-part definition of sustainable development encompassing 15 individual indicators is composed to gauge not only the environmental sustainability of the cities being analysed, but also the level of services required to handle a growing urban population and each city's resource efficiency. These indicators represent the best set of data for commonly accepted indicators that are available in India from both national and local sources.
The Index measures a city's performance against 4 aspects that are critical to sustainable development: 
Framework
In real-life situations, indicator values have different measurement units (income in local currencies, electricity in KWh, etc.). For developing composite indicators, it is essential to transform the values of all these indicators into some standard form. Thus, for each of the indicator included in the analysis, a relative indicator is estimated using the actual and the sustainability threshold values. For each indicator, a minimum and maximum threshold value will be determined. The relative indicator is developed using a scaling technique where the minimum value is set to 0 and the maximum to 1.
The equation used for this is:
This Relative indicator is referred to as 'Dimension Index'. The next step is to derive the composite indicator dimensions from appropriate indicators belonging to that particular dimension. There are two ways to develop the composite indicator dimensions. One is to use the weights of the indicators in The Urban Sustainability Index can be computed using the above mentioned formula for each city.
Creating Circles of Sustainability
As stated, the indicators of sustainability for each of the dimensions that is being determined for the 15 cities will be compared with the benchmark indicators from a few selected cities of the world (discussed next). The maximum and minimum values are derived from the best and the worst values obtained for a given indicator by those cities. Then, the standardized indicator dimensions for the specific study city (one of the 15) and the sustainable city will be mapped on a radar diagram. The distance between the two points of a given dimension for the two cities gives the prevailing gap. The dimension gaps for the study city suggest how far they are from achieving the level of a benchmark sustainable city, and also provide insights into the dimensions seriously lacking. Thus, the quantified gaps in dimensions as well as individual indicators can provide greater insights into the reasons for the existence of such sustainability gaps, targets that need to be fixed to bridge them and strategies that need to be adopted for achieving these targets.
For the present study, the indicator data were gathered mainly from secondary sources of information such as journal papers, reference books, government reports, project reports, websites of concerned government departments and ministries, websites related multilateral agencies and variety of databases from the internet.
The Benchmark Cities
For the purpose of obtaining maximum and minimum values, we select the cities Beijing, which is notorious for being one of the most polluted cities in the world owing to its massive industrialisation and urbanisation.
RESULTS
Profile of the Selected Cities
Here a comparison is made of each city against Copenhagen and along with that maximum values obtained from India, irrespective of cities, and average value of all indices across cities is shown in the radar diagrams. Post city profiles, all the cities are depicted in one graph for each parameter. These diagrams are useful for inter-city comparison of specific indicators. 
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City Performance by Index
DISSCUSSION
What follows is a quick summary of results respective of cities:
Mumbai: With an urban sustainability score of 53.06, Mumbai ranks on top of the 15 cities besides being one of the most populated city in the world, the financial capital of India manages to come at the top, owing to efficient usage of resources and high gross domestic product. Also, the per-capita air pollution, sewage treatment and waste management is good among the selected Indian cities. Mumbai has the lowest affordability in the country.
Delhi: A 43.64 score of urban sustainability makes the National Capital of India a below average performer. Delhi showed worst indices among Indian cities in terms of environmental cleanliness, no doubt it is called as the most polluted city in the world 7 . Delhi has the highest population (21.75 million), ahead of Mumbai, and 2 nd highest GDP in the country but high levels of air pollutants and low levels of water & waste treatment makes it the most polluted city. Public transport systems in the city are good due to existence of Metro Rail. st when talking about basic requirements, as it shows highest percapita income in the country due to a diverse industrial base.
Bengaluru:
The silicon valley of India is an above average performer with an urban sustainability score of 48.33, it holds 5 th position. Due to recent developments, Bengaluru has good urban infrastructure to accommodate its people. In the rest 3 factors, the city is an average performer.
Hyderabad: Hyderabad is a below average performer with a composite index value of 43.07. The city is bad when it comes to basic requirements, it has one of the lowest health care index. On the other hand, Hyderabad is doing well in environmental cleanliness, the sewage treatment rate is highest amongst all the cities and the level of pollution is also less than the other mega cities.
Ahmedabad: Ahmedabad is also a below average performing city with an urban sustainability score of 44.59. The city has the lowest number when considering urban infrastructure, most of it is because of high population density and poor public transportation facilities. This might change once the MEGA Metro Rail project comes into action. On the other hand, Ahmedabad has best environmental cleanliness index amongst the selected cities, surprisingly, ahead of Kochi.
Pune: Pune ranks second last, only ahead of Indore. The sustainability index of Pune is 42.57. With an unprecedented growth in migration due to increasing IT settlements in the city, the present urban infrastructure is not able meet the requirements.
The public transportation accessibility index is worst among all the cities. Pune should fast move on to other faster modes of transportation like Metro Rail to keep up the pace. The city has decent score when it comes to meeting basic requirements, with good health care and per-capita income.
Surat:
The city of diamonds is below average performer with an index score of 44.18. The city does not show good score in any of the 4 dimensions except in urban infrastructure, where it is even lesser. The city's development authority has joined hands with Microsoft Corporation to jointly develop it as a Smart-city. Jaipur: Although ranked 4 th among the selected cities, Jaipur is a just above performer, with urban sustainability score of 48.37. Because of relatively lesser population, the city does well only in urban infrastructure index, in rest 3, it has average scores. Recently Metro Rail system has been launched in the city.
Lucknow:
The capital city of Uttar Pradesh is just below average performer with an urban sustainability score of 45.17. It does slightly above average in urban infrastructure, whereas below average in basic requirements. Lucknow shows highest electrical energy requirements per unit of GDP which is bad, also it is the most affordable city among the selected 15. It has alarming high levels of PM10 pollutants in the atmosphere and poor sewage treatment ratio (right next to Delhi). The per-capita solid-waste generation is lowest for Lucknow.
Nagpur: Nagpur manages to stay above average with an urban sustainability score of 47.06, it holds 7 th position that way. The city is good in terms of environmental cleanliness; in the rest 3 dimensions it does average. Nagpur has lowest per-capita income among the selected city, due to low GDP.
Indore:
With an exceptionally low score of 38.33, this city of Madhya Pradesh is the worst performer in terms of urban sustainability among all the selected cities of India. The credit goes to bad infrastructure facilities, poor usage of resources and above all not meeting the basic requirements. The city shows lowest value of healthcare index and poor public transport accessibility.
Coimbatore: Coimbatore has an urban sustainability score of 42.80, which holds it at last 3 rd position. It has high electrical energy requirements per unit of GDP which is bad and high amount of per-capita solid-waste generation. The green cover per-capita value of the city is high.
Kochi: This city in 'Gods Own Country' is a decent performer with an urban sustainability score of 48.26, ranked at number 6. The city is best in terms of urban infrastructure but is, bizarrely, the worst in resource efficiency. Not to mention that it does well above in other 2 dimensions. The city has highest literacy rate, highest green cover per-capita, remarkably low levels of air pollutants and lowest population density among the 15 cities. Now coming to darker side, it has highest value of per-capita solid waste generation and high electrical energy requirement per unit of GDP -which keeps it from being called the Copenhagen of India.
CONCLUSION
Subsequent analysis using the Urban Sustainability Index has shown that Indian cities are substantially lagging towards sustainable development. It is realised that the high performing cities or the mega-cities of the country are largely doing better than the smaller 'emerging' class of cities. But there still remains a long-standing commitment towards achieving the sustainable 'vision'. Moreover, a deterministic relationship between economic growth and performance based upon the index could not be established.
The research exposed an unmistakable opportunity for other emerging cities in India to learn from the practices of their better performing peers, as well as successes further abroad. The challenge faced by rapidly growing cities in developing countries, especially in India and China, is enormous. Using the Urban Sustainability Index as a yardstick to measure success of cities in emerging markets will help highlight initiatives that work and can help other cities achieve sustainable development.
This study involving the 15 most populated cities of India and 2 other megacities of the world for comparison demonstrates the value of benchmarking and provides a better understanding of the practical and data-related aspects of benchmarking cities for sustainability. The study demonstrates the value of these comparisons in the context of four dimensionsbasic necessities, efficient use of resources, environmental care and infrastructure. Although it is not an in-depth research of the urban performance of Indian cities, it is a relatively quick demonstration of using the existing data sets that benchmarking can be an effective tool in identifying areas for improvement.
